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^aaxi^UAh sis 

33HE 4=SAI gS? OH&e 416&ZI 
=£SA| m^=P- DH&3S 416 

siss, 014= a- 



(5 4) gaa&gjEH ^0| | S| g h g: 



&EHB 2| &2| &EHOII DChB-h a<l EH g Zh & Oil bH§& 83H2) S&SIEIS ?£JS|-te 03II21; 3&2| 

?>te 2i¥sis°i 2i ^oii enisife 34 h £i ^i^4ia&§ s^as^a <^s6ite 03121; season 9J 
3is ^sm ate mm°\ j\sE&*\Eim m&sw 21 3i^^s°joi a¥si^2i cHgsite ^ &011 

ePISOIOI Site 2| 3>I4^?IS AIZIS <^e8fte 051121; 2* ?1^^?IS AI2f2*2| X\m, 2| 2£Jf!ia« 
2I¥SS0|| 9J:>1S1te ^¥ISA|2}oS ^5|te BSI» 59HC1. 01 CHI 2|SD, S2H2| SZlSgffflja g^'OII 
21 & 2£2| ?4=§1 £feS 3 CHS SIIAI3ISAHE, ^BSMI ?gg 4= Site li^i S1S0I XII 
CI. 

ass 




[»82| g§] 

gysojfflje) ufAiQil 2|21 = gfB 

[ES2I ZJE+21 £g ] 

HMEte 3& PJbHEHM UEItb SISE. 

WI2Ete 34 eitHEH^I UEIUte 83>UI ^?)S ?H^f3°S UEIfcS &EHE. 

HI3Ete SI2E2I S21 4EHH 9iJEHS2}^2| S2j9<iaS EAI& CI 01 01 3 II. 

HI4Ete S5H2I SVMCHI dJS MM°i 3II0IS <MS2| B.H?3| CHS 6fEH nH@» SAIeh ClOIOOi 

xii5Ete e s-soii tas svm°i mm £S£ ?H^E. 

xii6£te XH5E2I mmm ei^^i chs #eh hh@°s eai& cioiooh. 

xii7Ete oi en pwm giaoii 216H ^sa *j*H2| ige eai& cioioo^osah, 

a) £te S tfS2| li=S5 gfgOII CC1S ^?ISHHS. 

b) £te §2H2i gaaa«aiaoii 21& grgoii ob ±9\&wm. 

c) £te #2*1110151^011 21 & gJSOII COS ^?lgIIH@g EA|§} DOIOOgl. 
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«i8£Efe axis we a&uis »±ts eaib sasoia. 
[ttag £aiib as] 

b saaaaia »*ioii sib ^a^s^ gtaoi ae soick 

S^g ttEXI 4:»a DhO|aSHSA||A|2| ttBOII a^ EX[ }|*2| ttSOl my H£ 

2] §iJ£M S^Sh^f a^3| HIOi3|^0| H£6 r 3il £j2io^ f 0| CHI II}£[.f CH §g§f})| a&8 ^£1^ 
4= 91= HgiJ£2| ^ = g£(Pulth Width Modulation, 01 SI- 'PWM' 01 am B) 3|^0il &£0|. HOhXI 
II aa. aa^XI 2¥£ICHa 01 a PWM 3|^r01| CHoHAH^, Pulsewidth Modulation - A survey 

(IEEE-PESC Conf. Rec. J. HOLTZ H , 1992)3 11-182011 E QSfSO) SIP. 

m^a^3iB ^grn^ a? oil *in ga^ aas oi^ sewxi ^s^2g ai§s ^ &i=3f af^ 3 

01 PWM 3fe6r^ §2el »l£EHi2 4* 9JLQ . SHUShH. 2 §2 S^OilAH acH2| §2 

31 4= 3l£aS ^ojxj 8I9B UH SQ)B At 8 IT 4* 2iCH0|= 6 r 3| OMSOIQ. 

Oia« a SOII A) S OH. Saaa«IEI S^££S(SVPWM SEbr SVM : Space Voltage Vecter Pulth 
Width Modulation, 0|oF SVMOia B)0II 2|B PWM gj*!0l *if? a&« SCHB »0I Al-Stt 4^ &C r l= § 
Oil AH Dff CH^i gfl°l PWM ^a^CfE ^^8FCH2 8*33 SICK SEB, 01 &^J8 Set^S y a A |-g 
£lbr ^^inmiB PWM^SOII b|6H 3££EH01IAH£i an H^Ef 3511 ej»IS 4= 

E SIP.- (Analysis and Realization of a Pulse Width Modulation on Voltage Space Vecter, H. W Van 
der Broeck, H. C Skydelny 7$, IEEE Trans, on Appl., 1988, vol. IA-24, no.1, 142-1503 SH , 
Analysis of the Harmonics in Voltage Fed Inverter Devices Caused by PWM Schemes with 
Discontinuous Switching Operation. H. W, Van der Broeck 73. 1991, EPE Conf. Rec-3, 261-266S01I 3|. 

nau, i\sdix\ »aa 31^3 svm^ ji^oi seh iain ^boi ^asmfe °iatoi ^xn a- 

aji §y b§ eonn o^^xi ya eg 3x1 sam 210. 31^21 svmoiiah^ ^ xhi aizioi eia 

a 31 4^ Site 83H2| £ EH Oil 3|^M ¥H ISBCf. 0|aH& 22 ^£0|| rjrjsa, Mli\9\ 

mmm a£a r 3i ^i shah ™a s^£ouh 31^ a&^aoii d\s zim *ia 

5 ^§6i5 2*^21 «|EH^r £J^£J^ AIZIM B 3^3| 3H^°^¥a ^S8H fcHO. 01 S 311 

aizi^ ee dai ^?is Aizts »aspi aB«ao. ^, 5i5aa«ia^ ?uib ^ias »a 
am, oj^ r §- aiai ^§6hoi ei^rB aizis ?ii^b ^ dai tssib m§i >isici, 

01^ HI ^SB ^0110^ b|^^ ^H|£| A^lxl 8/25 <mz_K)| I§I 4- 2i^l 

oil £98i mm y\& xiy n^k^i moiasss«Ai sj ^bb »E«oia Msaiota ^i^^j 

SVMM 4- 21Q. 

01 ^01 SVMOI Cfi OIE! PWM Oil HI oH ^B0| CHE^ 01^^ ^aS^^OIIAH J\m& 

6 *\E\2\ 9\Z\0\\ J\^m ¥^ §e ttH^OICf. £l¥U^0H °1D\M%± XI ^ CHI 6H^6 r ^ ^1^ 

aa^ia^ s^^ei s^oii ^i^e ¥n ai&hs 4-^api uncoil mmsit: 3&s\ 

HS(pole)aa3f2| 5r>||M QAI B S ^OjOt 6^ zm 311^21 ^Hl S0| SVMSj S BSOI 

^^2 IT ^ HQ. 

(Th£hAH, ^ ^lagtl ei^rS^ SsAI^SI ^ SOII AH SVMS IH^^&^^Mi, ^|^2j ^ 

tei 3c«s ^xiai5i^ah£ z^Ba^i ?b^ 4^ ?itz saaa^a s^oii °ib n^a^ a 

^ ^gcHi n^f, szia^a y^ioii °ib i^^ss a soil &chah, 3^ ejtHa^¥a 
°i M^a^^i AhEHs ^ ^ eh oil cfa ^aezi&oii mmm 8jws\ a^^as ?s6fb Er^iia; 3 
A^oj oj^es £j¥ii^°j 21 £oii ei^f£ib 3£°j ^i^^a^e ^01 a^^a^^a ^t^b e 

3l£f; £^l 2l¥ll^0ll ei^F^ ^S^r £1^ ^Xil°J ^l^a^^aM H^6PI ¥|6H £31 2| ^i^^a^oi 
£31 2J¥U^H| CHe^Jbr ^ £011 ei3r£|CH0^ 6^ ^ 3^£^^g Al2iM 6iM6^ &3j|£f; £31 ^ 3 r 

£^^is Aiaaa x\m, £3i ^ a^^as £3i avasoii ziimt: ±9\%m?}°^ &i\m 

S»8te ^§25 PWM aS Oil ^loHAH B«aa. 

0131 AH, £31 3|^£a£f^ Cfi ^011 S]6H 4- SBIO-- 



v ; s 

v r« 
v • 



i 

-1/2 



+^/2 l 



013|AH, V «^, a£S| 3|^£a^, 
V ^ ^ , b£°l 3|^£a^, 
v -br, c£2J 3|^£a^, 
VS# ^, 3|^«i|a^l d^ 
V ^ ^, 3|^^!|a°l 
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AlZIg D§ *|OII 2I6H 4= SiO. 





v; 
v;, 



' 1 ••• T as l-T,. K 1 T«, - 0 

OPIAH, T as fe. v »Oh a^OII ei:H9fe :H^?IS AIZK 

T bs i=, v ^OI- b&CHI eni3S= :>I&^?IS AlZh 

T C sfe, V "^h c&CHI eJDISIfer UI^^IS! A|2h 
T s fer, ^SHEfaoSAH, 2J¥£IS2| XHOH^DI, 
V dc fe. 3&e!bHE|°l 3f?i!32gfOIO. 

&:>i :>i&^?i§ Ai2j£ ji&^s Ai^2i°i x^ah, os =^ sm. 

T. = T„ . T te 
T 2 = T te . T„ 
T 0 = T, - ( T,+T 2 ) 

CM ^ I AH . T,I!f T 2 fe S^eijE) g 3318 3>fe ° S E) gOII/d. &3I 3 IS 2^9011 ej§§t <= ^§ 
^E\D\ 211121b: AI2I0IH, T 0 fe SgffflJEI g SJPf 02J S^EPI 2J:>I£I = AIZJOICL 

se&, &;>i 2t 3h4^?isj Aieioii am ^oi xi£ ai^s chsich, ^ aizi 

01 gf°| StS Slfer 201 HfifSis^. 

' Kb" 1 Ol "'' I nMsci 

T — 'I' 1 T 
1 i;t ' 1 cs ' 1 <illsci 

01^1 AH , T 0 ffset£, *t ^^SA|Zf°] ^01 9SI 2t0| 
T ga {=, 3&£!tflEH£>l a^HJ *J*II ©gAIZh 

T gc ^, 3&°IttEj°l C A h oj MM gsAfzroiCK 

01 CEH, £>0| XI^AIZIg ^§ A| 01 ^M^^J\9] m&OW 9\x\B[^m d^&o^Mi 2)¥-m 

^oii ei^ti^r siMe ^oi^ 3oi t^a^sm. ois ?\mM , xi^Ai^g a§ *ioii hish 

T — / 9 ~ T 

1 offset 1 zero' 1 min 

OHIAH, T ze ,o= S«|E] BPMiaOia. T mln g ±9\§}A\m T as , T bs . T cs SOilA) D\3 3*010. 

SE». ^¥IS^S3h OFF & EH Oil AH ON 4fEHS Site 3¥0||fc, &3I 3l4f^¥l§ AI2IS OS ^4 CHI SJoH 21 
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T^ON) » T, - T„ : ,(OFF) 
T Rb (ON) - T s - T rt (OFF) 
T RC (ON) = T, - T^COFF) 



0\D\M. m& LH3 OFFg ^*1S 4!S^ S# EH Oil AH £H4EHS 9fer a?0| S10UH2) 3)4^?IS Ala 

si fiAism, as LH21 oNfe ±?ia <ys3) £H4ehohah s#ehs afe s^on sioiAt°i 3>4± S >NS 

Al^glS HAIffP. 

EES* , ^SSAISI CHajoSAi, 431 2&ffl|E|3|- KSS 4= SU= 331 § 5lP)°| St Oil 6HSSK= 21 0103 

33121- 431 3isas«iEi2i BD\m bimsife aesoi¥ b^bjwsh 431 3iss&3!P°i 3313) 431 
acii»aB3i 014H 3? uj\ ^\&&'2}y^E^°} 33i« 431 34 eimasi sicn s^s&si 331^ ms 

SICN S^Shfe &IIB3IIS CH S»8*E^ 8KH 3^b|§ S3 gf40)| 2I6H 3^51 ^ XI & 4= 

stp. 

01 CHI WSi. 431 j»B!£0I¥2| §88, 40| «SS3Efgl(T.)S 431 a^aiEl § 33|§ afc SS^S^ 

es:nafe Alzjsi era- uib&°smi yeaai 01s 4= sip. 

01 IIH, 431 gfXI33llfe, 431 3|§S&ffl|E)2| 2| gf§ 2§ef b|§g ^^AIU°S 

Mi SOIS^I ?4S 4= SI 2, 01 CHI PP. ^9 431 3l53g^EHM &48h3| 9\& 43| 2&a!jE|2| 
£J3I AIZ*S Pi 4 0)1 SI5H tfiS 4- SIP . 



'i T,-»T 2 s 

T 

12 T,+T a * 



opiah, T,'a v^, ae^Ai. ss^a mouM &j\ ^se^aoii eise ¥ ^h^i «a*!a:n 2j:>i- 

£Jcr AIZI0IP. 

oi moil ah ^ e^i s-sehoi , svmm =?gmo\ 9\m ^eh^j si , ois o\mm ^d\s\ svmoii bskh 
gasKW esu 31^21 ^xiise mci- ^, ois nasi?! %m ^ ttsoiiAisi svmoii ^skh &aii 

8*» blfif aoi ^EHSJ SVMOIIAH^ ^Sa^asi ^jEj S3#2| 91X101 Jl^M ¥Oi ±flS AIZJ» 
SMEfe 3# ojtHEiM UEftH sj^£0|12, fl|2£Ete 3&, &ibHEI^h UElUb 8D[X\ &EH8 3H^3 

uaa ^EHcoia. xiiieoii &ai^ tua aoi aaaie! 3# atHadojh 6?h°i 

§ ^£JCH 21201.'^ A^g ^5 r °i ¥ ^H^ {S8 OI^CH Ail ^§ ?^5H1 

(5f^°j §!■ *im a^, sasi » ®m b&, m ®m c^oia sso. oioh bo.) ^ ^fl 

S ^Xhfe g^- £m BCHSI ^¥IS ^EHS ^AlelCK OHfHCH, a ^2| Oil AH ^^IS ^Xh 

EH Oil 1 m ^ >.o,g 52H^EH0|| CL^AH All ®2\ 4:Xh°l ^EH 

°l ^mCHI =?&W ^ VLt: fe^EHfe Ail 2 £ HI a)-h)» &0| 8^H^h 8D, 0IHB ^1 ^EH2| ^ 

^lEi^ SA|6K)| V0-V7^ ggs[a. 

3^T 2JtfiEH(10)^ ¥Ei£J e^xl^ 2\^2\ ¥6^ 3«fflS(5)(ffl B.^ 3^IH# 2§^l, Oiof-CHIAH^ 

&mj\m wis «sea.)oii a^ao. ^ ^^is ^ehoii ma as^i(5)oii 211m ^ a^ 

^ V0-V7 e SrU^r 01 W, VOUf V7^ SJ¥^J 3^2^^l(5)0il 2^01 S¥ §1- ^ chi &m 

9 ^ EH Oil AH 'S^Ei 1 SEfe 'Sa^'Oia V1-V6^X|2| 6JH ^Ei^, AH ^ ^^l QB &n 

a^^lOII ^ 91^ ^Ei^AH '^S^IEi'a S&a. V1¥Ei V6WX|2| ^m^l^OI ^Bj|^ sie^ioii 

£i^£l£ AlZl^o^ ^^| ^, 360° ^ siaahfe S^OI 2§^IOil ei^FSJcr ^ 

If a AH , OIS ^Ei^cr ^ S Oil AH ^EH^ZJ- ^Oil dHxl 6^ Ail3££f ^0| 60° 2J e^^M i^c ^Ei^AH 
RA\m 4= SIQ. ^ S^^IEiS UEILHfe ei^J Ail X[E.\ ±1}^ ^^¥Ei a^, b& , c&2\ ^EHS 

UEIEHfe ^°^AH '0'^ ^ ^SJ 6^ ^Xf^F ^EH(^, ^¥IS ^X^F SM^EH)0II) 

1 1 ^ &m r^^is 4:Xf^i- s^ei ^eh(^, mm ^^is ^x^i- b^eh)m uayia. s^iEiei 

V0(000)£f V7(111)g SAIQCK 01 [EH, 2^1(5)^ ^ gJE|£j^^^ 5¥ §^oH^H 

ShB. 2! ^S^Ei^J B^l^ % V dc (01^iAH f V dc fe ^^^32^^^AH, 3^ ^JtHEHOil o]^^£J^ DCS&OI 
EK)^ SA|§ ^ SICK 

01 (EH BI3E0II £AIS Uh» »0I , & ^^1 LH Oil AH as& BD\2l ¥I^S Sffe ^I^^^^Ei V (S^EI 
^¥Ei i.^ofZXf o\£: mLDt «j El 01 CK 0|oK ' J\^™EV mU.)D\ ^EiSZI ^ Oil AH ^CH 

SOU ^§6rXK SVM2J ^l^^oj ^£lcr & ^^1 LH CHI AH ^I^^^^Ej^ a oj. 

S 2itHE|£| SSS*!EISS H^&^^Mi 4= SiQ^ ^OIQ. ^ Ail 3 £ Oil AH 2} ^01 ^1^ ^ BH ^ 

Ei1(^EriS^4 h 0ilAH ^ ^s^EI^I- U¥H ^ ^EiS, AIS<yg g^^^ b|A|^j| ^1,^^ ^E|1¥ 
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§m 5| 1=0168807 

El *]Ej60|EH2 BD.JOII ^0\B 0| D\^^\E\2\ J[7)[S ^&£± V13f V2, 3 £110 g*! 

H2| AlZl^oj i^og & LHOIIAH 4= SIQ. 0ia» tttgos ^j^Oil CHS S ^1 

LHOil/HSI ^go^EI 2f ^S^EiSJ oj^h Ali*S D§ *1HJ &0| l§i 4^ SICK 

XT, +XI r '\ \ * T2 r T» 

Vdt« I Vndt+ I Vn,,dt + I V 0 dt (1-1) 

JO «/Tl JTHT2 



Ts-V (T, Vn +T 2 -Vn.,i) (1-2) 



CM ^ I AH , VnHf Vn + i^ s ^0I£! ^I^Sgf ^EH£f IHS IHWg ¥ ^EIOIH, T,jM- T 2 = Vn^ 

Vn +I 2^8 EPWte Al^o^/H 3|5S&*IH» g|A[^|S2^ »«8PI ?|oH Vn^ Vn +1 CHI ^BH^Oi 

^ I ^ ^ EH ( V* ) ^ h ^EHS^ ^ Oil AH ^ EH 1 CHI ^01§J 3*?. ffl|E|2| SS°S SttShB am ^HF » 

EL 

TsV = T, VI ! T 2 V2 (21) 



(2-2) 



01 ^ I AH ai= ^ | ^ ^ EH ( V )J[ Vn^EISf 0l¥te ^£^AH , 
()* ^ a s . 60* 

3 V ' k 



Ts J ^ y * 1 ■" z&T*£r< (3-2) 
3 



2 w sinO/3) 



T„ Ts (T, -f- T 2 ) (3-3) 

OjJIAH, T 0 fe S^IEI ei^ai 2*010. 

0l2f &0| SKH, 3ISffl|H(V*)2| 5HX\ Oil (El-El ojmSOUIb ^s*IEH°] §H2f B!:nSfc A| ^il 

3l^oH y ^ 2AO. 01 EH , ^OUIrfr 1^25 3 XI £f£3l (d^?e 4^&1>*2I ^og t 

q^m gK » ^s^l^AH, ^|HiFS^|£J y^Hf ^A^U, 4^ S xHI CHI Q\ 

a uEfa [eh Afga^i ^hsh gsai usAiao^ ^swoii ase shjioio-)^ 

9\ ^oixmi sjh^ oia oigsie ch ei&sMi ei^st ai^s 4* sick 

^, ^IS^EH (V*)^F OSj» SOI SXISffi^Sj d&a q»oS ^CHXI^ 3?, 

Vj * « - I V * . • ain(0)1 M) 
V* * = I V* | cos(0)J 
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fc 2!£0ICL) 

3IS«!E|(v'):>! ¥1x15^= *!E|2| Hsi mOieiH ShS, ±I(2-2)0I|AH°| a i a§ ^il 1T0I *g 4= &i 
3. 



a = fl-(m-l) IJ- 



(5) 



0I> A|(3-1) LHXI 4| (3-3)011 C«eJ»oSMi. 3ISW|E|(V) 91X10)1 d}S ^S9i!EH°| BJ^AI^S Ci^ 
SOI =?m 4= 5BICK B, alEIBIS mOI 12! 3¥0)|fe m-12| g^S shCh 

• T, 



T,~ V '' v — *[ +cos( £ m) V5* + sin( » m) Vr,*] (6-1) 



v'3 • T 



cos( 5 -(m-l))- VJ*. 



sm( 5 (m 



■D)-v; 



(6-2) 



T 0 = (T, + T 2 ) 



(6-3) 



mm, oi a » aa°§ ai^s 
swit &^a. oien& aims 



T 2 , To AlZfOI ^Xil^ei 7|| 0|g (oat I no) tt»Ste M&M SIOI 



o ^ t*l 



<g™\E\Dl oj^|-£J^ AIZIM 2IDIK ^0|CK 
^XKDS S/2HA|3li= ^ HI ^ oj ^§ Al^g gej=[ 2|D|^ AlZf^l Xl£g SIDISC!-. l^UH , 

01 [EH, il^SfA|3|H SgJ- ^^°J feOPI ¥I5H ^&}5jo^ ah^Ji CHS bH^£> h 
*J0| A*g@CK CHS UH^^^IOI^ ±9\% 232 25£lb ^21 M & ^21^ M, ^ 

±?IS ±X\9\ 2/2^ HHidOl CHS0I E|£s HHflSt^ 5101 CI . ^1 EH (V*)^h *i El 1011 %X\m 3?I 
OIIS MS, V10I Ti AIZI §oh oi^^ I1> V 2^ T 2 A|^ E21 , m\H g^EPI- T 0 AIZj- SB SJ^SCK 

0|g 8ms| 7|| 01 a 611^ 3 ^EHM bfii HHDhCf 2|2*2| fflJEPI- ej^S£^ mx\m She. XII4SE2I- a 

2 TIIOIll <M^oj (jhxIS 4 s 2iCK ^, ¥<y VO^ ePtSU CFMOII V1, V2, V7, V2, V10I XMI^ 

ePham, ohxi^o^ QA) vo^epi epfS£^ ^?is raeoi ^sch aa. oi cm, xhseoh/h m 4= 

2i^0|, ToAIZIM £1*1 U^O] ^Xil^oj ^S^IE-j^h ^hBHXIfe HHxim^l £10 , 2^^l dIMOl 

sf^P-^ S 1 ? la^f Analysis and Realization of a Pulse Width Modulation on Voltage 

Space Vecter (H. W Van der Broeck, H. C Skudelny XH ) CHI ttHHOI 

^xii^2j ±9\m Aiei^ t i>oi m^m Ai^g^^¥E|o| aizi xi^chi ohs^hs, ^s^iei 

s ej^i-mb Aizj-nf s^ehs ei^ha^ aizisi 512^ ^oHxi^ai, 01 an 2iWEHdo)^i ^ ^ 

Xh2J ^XFM mCN 0| ^XPh 89b S¥2f 25£|b S¥0il A|Z}2| 5^01 §&f 

xi sxiPh ao. 01 m na^moi ^ehoiiai£| axil »ioig Aieie ?6[s a§ 9 



a. 01 m j\^™\e\9\ 9\x\q\\ caaf ^ieioiiaisi mm aizj-si svi 



Tga =: To/ 2 

T R b = To/ 2 * T, 

Tgc = T 0 /2 ♦ T, ♦ T 2 



T R a = T 0 / 2 - T, 
Tgb - T 0 / 2 ♦ T 2 
Tgc - To/ 2 



(7) 



OPIAH, T ga ^ a#2| Alfll BSAia, T gb ^ b^2| UM 08 Ala, T gc fe c^2| MM SSAiaoiO. 
0|^£| ^^o^ ¥Ej eeH o| SVMOilAH^ ^S§[ 01 y B7HS >|^0^ ^XilHI A|Z}0| ^ 21 



ot a oi 



a. o\z-\m 3ii6! intms am°i 3&3iis st^i 



!D. 



E!3)l 1 : 61§. 

0)1 AH 3|SaS«!E|^ ¥lxloH Slfe ^E^ 
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&mm aimmoj m&m <y§BD. *jeh» ^§1^^ e^gom ^s^ehs sens ^ 21 cl 

3|^*jEH°| ^MI 0|§SK)| ^(3-1) LHXI &{(3-3)°S¥0 ^S^EH S! S^EH^h 21 J \ 

AI2I8 JI&BCK 311 ^01 31 ¥io}i ^ «!EH3S0|| 1^11 E||0IM(Look-Up 

Table)^ »Q. 01 n ^££301 T 0 AI2fOI S4>S 311^3 fe 3^0ll£r Cfg 

B3II 3 : Ain AlZf 3|l# 

^EH°I CIAI » a 0IS81O! ^ *!EI«S Ti, T 2 , T 0 M SBSKM r^flS Al&« ^§ 

BCL 0| IH 3ll<L>g Z*B3| 6M ?joH £E DfE E||0|«0|| Mgoh3|£ BQ. 

o\&9\ i\\ti a§§ o-Ai e a aasi a arena. 3i^s>i svmm ^as^i ^shah^ £i¥sj^oii epur 

3|^EH£j flMOfl CU^ ^S^EH2f $?^A|^8 3II#6H1 OA\ OIS 3|gffl|E|2| ^xlOil QJ5J- 3 
<^6K>j Al^g OI^CH LH£r 4*86H0|: BCL 0|g3fl Oie^^ H£*» 5H Sfc 0| 

3|^°l SVMOI Se° 0 ^ HH^OICf. ^, oi tHEH^I- ^ ^ ^12^1 AI^SS 

SMI 31^22}^ ff 301 ^ Oil AH «gtf ^ SlOfe J\¥ 3H^ 6KHI SsS^f ^1 EH 

s oi oil ch» s^ai^s s^joi tus 31^21 svm°j j\g saiom. oa/d, oi^ 

oi tH EH CHI AH #^A|5|^ 501 3^6hXIB, A! XII ^e! m®olUt. 

oiohoii/Hfe oia &g m sxii> aias^i 9\m e bsoii ujg svmm #£ecf. 

31521 SVMOIIAH^ 2gm ^EHS 4^6^01 HIEI32* ^OUH 8H^M A|£6H SCI. 3 EH U HX]\2\ 3&2JbH 
EH Al^iiOilAH^ ^XHISj ^§ AlZfOI AHI 3H2J £e(pole) 2^ &EH« [CHS Oil A|Z>^ «2| 

ofi*!OI fiSia 31l<^°! ^x^- moim j< oiqk d-q^& 0|^o^ ¥Ej £§3121 3|g^a&, = , ^ 

oil a\m j\m am ^01 =?m 4= 



01 31 AH, v -^, a^S| 3|^^2^, v ^^, b^°l 3|^4 h 2^, v «^, c^°j 3|^^2^0|CK 
3|^^2^e 0|g6^, 3|^2J SVMOil AH £f ^01 *i|E)S E.^6H2 Q-AI ^i[6H2 6fe ^>i^sOI SI 01 

svM2j 31^ 3H^o^« Ej xi S >^o| S Aiem 4= aia. ois ^m.™\E\j\ ei^hsife aizj- T t , 

T 2 £f 3|^^2^HI^ ^3j|S 2i6f£^ ehCf. ^31 e[ Oil£f ^01 31 ^^Ei (V*)3F ^| EH 1011 ?lx|a^fe 
HB16H ^3|B ^(6-1)IIf ^(6-2)^¥Ei EfM ^lil ^ 2iD. 



v; 
v; 



i o 

-1/2 -✓3/2 
-1/2 ■•■/3/2 



V 



(8) 



T 



/3T, 



[2 X " 1 2 Vd J 



v;-[vri<J-v;- + §- vj-)] 




(9-1) 
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em§is 016 8807 



= vt •[ <2 v «' - # - v 5") - <2 v " + f -^l 




(9-2) 

OPIAH, T 33 i= V -«3| a#CHI £J3|S|i= 3h#±?|§! A|2i, Ti»fe V »»:n b#OII 2J3)SI= 3^^?|§ AI21, 
IfdfAH. ±1(9-1)31 ±l(9-2)S¥EH ??£«!EH2| Sl^h AI2J- T,, T 2 fe 2§3| Zf #2212) #EH3|- 8 

oishb Ami si Aizi xioi« uayab 3§ a- 4= sta. 

§s, LfDixl 53UI2) CIS <ajEH0)| CHoDAH£ ±H9-1) S! ±1(9-2)21 £?AI& SMI^S 3 311 i!0)y! 4= St 
Q. 01 (EH, #2212) #EH3| 20151!= AI21g Sj#iffl2| 3Ht3°S¥EI C}g3|- 1*01 SiS 4^310)1 CDif 

sissa 22121 3is #22121 hisah 4> sic*. 

V* V* 



(10) 



0 
0 



012} !>g gi|0£?EI SVM0IIAH2I £?s9i{EH3| £13|S|fe: A|2}0|gh ^DIS 2^31°) Zj- #221°| X\0\ , 

ciai BshH 221 22101 °j3i£i;= Aieis saie- sss if 4= sick e ^3i lhoiiah zj- #22101 
v do s¥EH osm°i aao £ soisco 3i§5is, &H9-0 §y <n(9-2)chiah2> ifoi j\m 22101 a!gi2 

S ?0)5! 3^0)1 J)l5£2f 22101 2S3I0II 2J^@a3 § 4- SIP. ^. T,A|2i S^CHIfer a-b221 
Oil, T 2 AI2i §2}0|lfer b-c221CHI 3#iia £2101 ej^EIH, my AH T, + T 2 AI21 SehOllfe a-c2210l| *jf? 

22101 3ii *s eiysife sapi »4B»a. 31521 svmoiiah ^ssmi 31123012 ssaizi t,2i 

T 2 fer SiJI Zf^o) ^o| S ^gpj. soi£li= AISS 212) AI21 xfOICHI SMUfe 51 if 4= S!C3. 3|g 
SVMOIIAHfer OIBI& Ale} XIOISS zt ajEH^S UJSOJS 3H2& ^011 01 AI2HSS tifll ±9\m A|2}o S 
CIAI S&Slfe S#g SHOt 8IHS 3112 §§01 0H¥ B0IXI3II SO. 

Oiaff 315 SVM2I gZfffljEIBfb HI UAH zf 221 2210)1 §22101 2J3ISIi= SaAI^SJ JH^OIIAH 

SVMS SH^SIS. <a,'EH2| ?g§ m ma SIOI SS3|°| zf &0H ^gfS 2J3ISH ^CHOt Slfe AI21S0I x\ 

§5|°£ liil ?J 4= 2iCH. ^, (8)^011 2|8H ajEH^ ^OHXIfe 3l5S2ioS¥EH 3IS^S2J V a3 , 

V* bs . V* C3 g ?8|2, 0ISS¥E-i 6.^2101 ePISIfe AI2t T as . T bs , T os » ( 10) CHI 2|8D 3H28I3II £IS, 01 
S &S2J-0I 2!?ISfe AI2iM, AI0I2) 3-3)10)1 AHfe 01 0| 221 2210)1 2J3|gfe 22121 ¥§011 01 m §S 
3h U)XKa3il BQ. 

Kl&M, e!iE)S2} #21 31^221 ¥lxlM E|2fg ifit gJ^2 ^SAI^SS ^ El Oil 5>¥CH flISS gfiE 
2JC3. A|(10)0II 2|8H T as . T^, T C3 AI21SS Zf #2°10|| 2J3iafe 2212| #EH3| 0- V d0 , ££ 

fc V ac - 0 °g 20ISCH0t » 3)#5!eJ AISSSMI, Z} AI21S AI0I2) zhOISt E}0| gdl*!2J 2|0|g 
Z1H SiCI. CM 3 1 AH gfll >i¥IS AI21M ?SS|3| §ae4S*l OISS 3|#^?l § A| ZMSEfc . 3J 

#^?IS A|§)0I£IH ¥§?IS efP-. 

niscfe s ttsoii mm svM2i ^?is miss ^ssife iwsm eai& 5J°<sah, xiisechiah^ 



v; s + + = 

••• T„ +Tb, +T a = 
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sas^ ^0168807 



}|^euv v\ «i ei 1011 was s^oii ^!( 10)011 ^jsh ji^s #aa» aasf^ ^^sai 

eioi £Ai£]oi hp. sa, ae^isi gga ns^oi an a^i misoii aa aaaoi 

^mi ag^ioii gg.sioi ejtwaoiiAi 2^ m^o\ ^ssjse^ xhi & s^g 

£IB, XII5S2I SSAIZf AlZh^Jo^ 0ieA|^o^ Mi X||6SEa IIHidM ?g 

4^ fla. XII5£0UH T^Sf T nin AhO|2J 2^01 btS 8SAI2!" ^»0im. T. (f S S2|»Q. 

01 ttH SfiAia TetfM fit 301 L4I2I £J2|2| 32^ 0|§A|& 4* » SJHSUI 

B, 301 T e „M 561 ¥«0ll ?IX|AiaoSMI s ± e 0 ^ a0 | CHS OH S CHI S\dW SS2I 

z\mm s^stAin 4* 2iQ. hxi. am9\ (in^ia aoi am ^ASAias ^ ^sai^oii ^§ a 

xhM QS^SMI ?»D. 

T — T 4-T 
A Ra 1 as ^ 1 offset 

Tgb = * b***" I offset ( J 1 ) 

T UC Tex"!'""! oflt-t 



OOIA). Toii-iS ll&^W&MZim 82| BB^I 9| e IIBAia. T fla fe a#2| BSAia. T ab fe 

b6f2| Aim BSAia. T oc i= c#2| AIJQI eSAI^OIQ. 

01 OH ??SA|2H)| & ^31 eZJ-011 ¥|x|8HOf §hCfe 5a££¥£i Cf§(12)^S 28 4> SICK 

T — T — 1* 

1 r!l ' iv.a\ ' vntn 

Tn,,- T,« T cf: 

(12) 

J ni::i ' ~ ^ /ciu / 2 

' 1 nlfsvt ~ ^ JCro/ <^ """ Ffwit 

«P|/H . Tzero^ S^EH3»h 2J:>r3fer AI&OIQ. 

oi oil coaK ei^Ji □ § m&m UEfUb *ii6££i sneoi @ci. 

01 HH , T max 2f T min B ^^ASAIS T as . T b3 , T cs § CHI AH D\g E DIS 2t8 2IDI&D. (Lift 

ah, D\&±9\&A\mwm ai^ms &z\m ms.^ hp. ois ¥I5hah :ns aee ^zesi 30. ± 

(sorting) ^H£I^M A^g§[CK 

mm, =?mmnx\ s\t= 3^chs pwm&^oih^, dh ^ms ^^i^f mima <^^fe 
ineisMi @a. 58 ^xii°i 2¥ s^ehoiiah sh^eh^ £i 

b 3 ¥011 5h§[ SOIH^, ^H^EHOilAH S^EH^ £lb 3?1 CTf^ UBIoHOt^ ^S^f SAP. 3BHU, 
HH0OI ^ ^M^l ^^lO^a CHS0I £JCN ^tAl^f Oi^^l UHxl8K)1£ ^Hl 2^^IOil 2J^^£lfe 
2^01 ^6hX| S^CF^ SI OlgorS Pii Zl Ef & £^'o^ >.o| S <M^^^ 2 H Oil AH gog 

3^ nH0 ^n\m nit ^ aa. 



r K3 (ON) - T s - T^(OFF) (13-1) 



T Rh (ON) - T s - T Bb (OPF) (13- 2) 



T W (()N) - T s T K; ,(OFF) (13-2) 



01 51 AH. Ujoj 0FF8 ^^51- S^EHOII Al 2H^EH^ S¥0|| 2iCH AH 2| 5h^^¥l§ A|Zt 

as HAiam, as lh^j on^ ^^is m^d\ sh^ehoiiai s^ehs s^oii ^oiah°i 5^^?is 

AietSM SAI&CK 

±?\X\ 25°J S?£l S818F5II ^S AI&S Mfchft QS. ^¥1x1 BOW oH&6 r {=r ^M^i 72I0IIAI 
^ 3I^£|0]£! ^^IS A| y§ ^Sii A| 2!" Oil AH ^tt&9.^.>M ^Hl A|Z!M 4- 91 

Q. 

01 6^1 AH ^ & SS01I C^S SZIS^^EH ^^)0)| PWM =?m ^SUf ^^ni- uin^^oii 21^ 

PWM SSI tllin^DK 

Hi7£oii oi a 5^xi pwm a a on hjoh ^xii^i nHee £eai§>- sh^ah, a)£^ a a soil 

18-9 



mm svmchi ae som, t>)£^ geiisi svmchi as* 3301:12. C )£^ am^oii as 201a. 
& as oil mm svm^ ^^tm tiium^ pwm^ sai-b soi so, :>i^2j bmna^i pwme ^boi 

oi&g ye ^ §01 ^§ e xi^an ao. 01 6^u ^2ai :msw 2^21 

78%0|| SIS 33^^, SbS Analysis and Realization of a Pulse Width Modulation on Voltage 
Space Vecter (H. W Van der Broeck, H. C Skudelny 1-1)011 J|#£|Oi 91^ U\S\ &0I flSXIIOl S^OI 

9i%oii oisn 01^ een°i svmsj g^a bunoH^e a »op* ho. 

^, fl|7E2| a)£2l c)£M HimoHMS, ^8 2^ Oil CHsHOl ^12^1 SSSfb Mb £ Oil AH 2] 

svMom ^2|Eh u 1129 a 011/421 svmoiu §^amn & ^ aa. nan. s bsoii ma $vm»hsi a 

*?0||fc gS^i SSa&S| °o^2g »»8KM S2SMI 3 = 0] a | MS «-&»A|9lfe fill § 
AIQii BD\D[ £§ 6 |.i= ^jQjoj g©0||£ ^ AH-aj zp^^oi- g w| g on 0 | °S^EH°J- 

s ei^tt xiliu 21a. 

BE, &^H|- HIB&^OII/Hfe HI7E2I c)£0||/H& 301 UlS^aSj* 3Hii3 2^2] g*S slHxl^ 8} 

b a^2|e^o| biuii^^&i ^ASAiaoi isaa. oi^ §2^01 erg uiqi§°^ s^oii bH 

xi&ci^ sioioun. &mno\ s^ohah^ siaxpi- ± v dc ^ a^sob as 2101& 

b?hi ^eii^AH as^ioii ^1^2^ °u\m ^ mo\9\ &<sm a^is bdk an n 
21 #a&si »oi erg oe ^xioHot ^awoiiAi agg s^oi cn^h sj^ i?§ msib, i\ 
gum uiin^^oiiAHfe a ^°i aaoi i v dc . binssa » c^a&oi ^ v dc 21 s^oi- 2JCH21 
3^010. oisa e 2^01 ej^ga nm^Ji- epi ecu ^ oil ^i^i e§t 4- sj:hi ao. 

y Bf s ttS0 || Qj e svMOiiAH^ saaaoi ei^st aizis xhhhxish^ j\&m msbw hhsoii. a^ 
a&oi % v dc , b«aa u c^aaoi ^ -M v dc 6jg^o^ 01^^ ^ oi Q 0 iy§h 

^(10) Oil ^9.^ Pi^JoH MS ^i^J ^^i a ^Z>Oii ^saaoi oip^g^ 31 ^>il ^2J& ^ 
2iO. 

OimollAHb B Hf^^AISJ Qi^Oil DioH ^§[Q. 

eibiE-i°J S&fllCH ee^O^ AHSg a§^l°J a^X-ilOi ^ Oil AH oj tH EH «S^tt ^ Sib 33|2| 

CHB 2°lXI§xl^F 3lsaS2s a^SJb S^l 1118^011 AH 2f «0| ^EiSZ} ^o, 6 2}§ Ui¥2] 

S^Oil DlSS&0\ S^Oilb ^sa°i3f gS^2| 5^2^ ^I^2°i0il ^S8fe 2°iO| 

^ 919.L}, 6^m 2j¥0il 5\X\® S^Oll^ QjdiB ^EH2] if2^£ 2^1 ^ SICK OI&iB 3 

¥Oilb PJ tH EH Oil AH ^ 3^ ^ Oil AH ^I^^^Oil EAH[ ^^A|3|fe Oil £fer 

pi oias s?i a-^^dni &q. 

01 as Bf^ib 2^2§^l HIOiAl ^t^EHOilAH ^61 2^^|2J ^^12^01 

OH^ E 2t^|^ S ^ ) Oil AH ^01 If a AH , 5f^^ ^^Oil [If a Hf£4 h EH2J 

sa^aom §oi m x\o\m ^ ^ sua. oias 01^^ «a ^ui s^isi nf**£ a 

soi oiai ya s^sjoixi^ iUbQl, tiling ef&aMi ^ aauiM ss^i ^ ^soii 
mm SVMCHI ^ge^EI. 

Hf^^AI Afg£jb S^blM ^S^^OI^ ^|g «i|EH2J ¥1^^ ¥2 3^1 °j- 2ibiEH2J ^iOi 

B^l^ »A|0|CK HI8£0llb eiWEH2i ^JCH #^2^2J 3^IS SA|6fe eOil 

AH ^ EH 1 S ^^^^ & fJ^^OI £A|£10i 9iQ. 2I°J ^1^2^01 cS2^ ^0)Xlb 6^§2| 2J 

^oii ^ixiofH^ s^pj oitHEjoj §wog^ ^i^aaoii ^eafb aas ^ aci. 01 s^oii 
^i^a^2j ^1^^ 3CH ^ ^xirn^AH oj^asi mzw m^ow m^mtz 6^§2j oi^ d §o^ 
^a^i q-ai iH^p^sfe ^^oi aemie ^s^^oia. 01 ^±\m Afgafb s^2j xna hfsb 

21 ah, m^ioi^j. om^fs eeafb ^soi -m^sjcho^ bci. saf aag ^saiz>, ^ i 2 m chb 

AIZI Teft 3}|£f ^M^AIZI T S 2J 3^IS UUH^o^/AI ZfBo^l Ol¥0i&a. ^iaS21 ^ Oil AH ^^^2| 
g^6j0| 2|D|6fe Uhfe 2 ^iH m& S^IEH 2i0| iiOi2J ^tS^i 2i^fBEfe ^0|H^, 

Tef f 2j 3^|^h T 8 MQ 3g S^IEHM AlZtOI SlQb 30IH 01 te ^ D\m *\&?\ 

2J LH^Oil ^fflBQfe 2010. Oa/H. Teff^h T 3 MO 32! 2IDIBO. 

2l^^gJ0| EfSS ^Oil^ ^l^2^2J 3^IM §)j|d2^ ^^6fe ^Si *8SD. 01 

8 XII 8£ Oil SEAlSJOi Uf£f ^01 «iEH2| ^ 18 dlM^ ^^A|5l°^Mi ZfB6^l 4- 

SUP. ^, D§a ^8 ^^SfOilAH, 

T,' 4- T 2 ' ~- T a CU- 1) 



T-, 
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01 OB, AHe^l 8SAI2JS8 JI^ShE PgHf- so, 

T,' ^ T, Vt\ 1 s (!:>*■ 1 ) 



T 3 



(1:3-2) 



01 ^1 AH , Ti'HI- Ta'fc, if^^Ai , ^ia^Ej gOIIAH 6D| 3l5aeMa|E|0|| ¥ JH2I ^m^EHJr PJ:>r 

£|fer aisoick 

oi #3- aroi nfe^Ai^j q)shb s usoii aj^ svmoiiah aeswi ?asoia"^ ao. 

01 ahOil AHfe g gfSOII HE SVM2J tfj|| =?m 9* lit «8»CK 



gJ*}3Pj oi^Ejoj g^s ^gA|9|3|B 

t A| ZJ-CHI S^g ^£*|| ^Xh°| 3)|0lil <M5i B4BAIS 
SI AH , gJ^oj ojbHEH A|^g2] MQ\D\£ &&^2i XII 01 
EIOICH §S| ±XhS 0188*01 JlOlg <M§| &«A|3|fe 

^ 4* asm o\c\j)[x\m ^sass o\^m 8[^\o\o\\ ¥ 



QIEEfS(dead time)S H BIS* 01 S^ai ^of 

m ^ 91^ s^siioisi =?u\di g4^oip. wt 
§j Hfi^ ©ht 31 2 safe cpu ¥^hf 
?bsiss ^££Ich sai-cj-- oipwxi« 

SAIS ^ej^fe ^SHOI SJXI »XIB[ 



CPU2J ^^01 6j§5^ £¥1 LH CHI AH CPUS ilCUeh t§6fSlb 5101 Si 



tH EH HI 01 9§25 3H»S 
EPLD(Erasable Programmable Logic Device)OII ^^£101 SIC}. 



te» TMS320C31 DSPM A[§^ fllCH^IS AhSShaCL 0| HICH^fe PJ 
52SAI, 3II0IU Aj^S tt»A|3PI 9\m EfOICH 



J|^°j SVMg ?e!5fe ^ Oil AH- 
4BA|3|fe gt&|S A r g8 r SlP. B 

svmss aashaa. §en^i svm:»si aims ^isi-oi , 

^eH2| SVM^^JIf B CHI SVM^M i 



= Aizm 
w-aoiiAiE oi a 



I 01 S EPLDOil £J<*5r01 3||0|i! £]ji>M ^ h 
f AFgSrSAH ?II^S^ei8 £ US Ml 
DSP CH^M£I 2jCH^ *]^2| 4>S AIZIM 

:8i 2&a»oiiAi ^aAi-s a at p. 



§£H2j SVM2J 3^ S 58^E||0|M(state)2| A| ZIOI £fiS 21201 AI2J2I sl4iSfS ^6H 321=11 

eo| zjo|g 3*fc 2503H2I EIIOIMOI H 2SI-21P . £ ^ h S°l SVMM AhSStES ■ HIOI»OI £81 Hfi 

Si 01 40^Ej|0|^°] AiaeOII SVMOI 4* SI if ^ 9X9XQ. (DSPOil AH2J I^EilOl^^ 60nsecM 2|OI6hffl, 2^ 

s^oi m ^ eii oi Msi oil ^ty^a.) o> bi ah , dsps Mgafb eiioimm A^gam °^§2? eit^ oil 

Sa let m.D\9\ 35% l^^Slfe sUfS ^ SIP. ^Hl^ei i§ ^gSJ ^ Oil AH 

i= ^^^oi rjiiee.pi- m& sicfe §01 e °idis ^ aa. eie, cpus A^gah 

^ S^Oife DSPHI g^2f ^£1 ^fH^^OII ^ X\Q\J[ ^^6p| CHSOII ^ ^§2J SVM ^^01 CH^ 

e §§§ xi lmi 

6f^ie ^oi, b ^soii cLfe saaafflia a^«i g» pwm °ia r s, ssAi^a 

S OlgS^S J\^&Q2] Ahxjoi 5^Aiog ¥Ej ZIB6MI SZI^^^IEH PWMM ^ SIP-. Eh 21 AH , 

^l^^l SVMOIIAHSf ^01 J\^E^^E\D[ 9\X\z± ^JEIS B^W 2iH &J ^E-|fi 

o^aizis fli^am pai tr^g let ap. bxi 3^21 s^m e^§i ^naie 

M OlgahOI 511^9 Pr^AIgM Al^^o^ OI^AItJo^WI SVMM 4^ SIP. OBI-AH SVM 

^e'a^ioii urn M^Aias 3^ii ^ sin atf ^^^h dh^ eieai-H^, h^si xhich ^ichi ahs ^ 
^>ll ^p^oi ^k»P. 



(57) &^P°f g& 



2t ^ h H| 



gZ.^^^EH ^,^0|| £|^ ^^s^^ o^qh oicHAH , 3^ PJbHEH^¥E|Si #^S^°I ^ EH i 

^ eh oil oa ffliasa^oii dHae s^hhi aa^ai esia; 3^21 ^i^&m a j 

2| ^011 oi^ r £l^ 3^2| 3\m&&2*m 40| 2^^'Ej^¥E| ^#ofe Ef^l2f ; ^^1 2J¥U^CHI 21 Jim 
£1^ *J*II°I ^I^Si^^EHM tr^a^l ^|5H ^>0| ^ ^l^4 h 2^0| ^Ol £J¥SI^2| CHe£|^ ^1 
^0|| oj^l-a CHOI: a^ ^ ^r^^^lS Aieie ^§6[b e^lSI; 4^1 ^ ^r^^^lS AIZ^Z}2| xhM, 
2| S^wjEIM ^Ol £J¥s|^0|| PJ^I-ar^ ^?ISA|^o^ ofe B^l» SUa r = 51 ^§2^ 

^^^^^ 

H1 1 SOU SIOIAH, D\m&m<gm Q§ 4 Oil 2J6H ^eaffe 5i f§2? 6fe ^^^^^ 







i 


v 




-1/2 


v; s 




-1/2 



0 

-V3/2 
+ ^3/2 
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gH|l=5! 4=0168807 



E|2| £j^, V ^fe, 3|ga|E|2| «»0|CK) 

s^s 3 

HI28KHI 21 01 A., &D\ Dl&±9\% A|Z_^, Df§ ^4 CHI °I6H ^fsfb sn- = » 

v / • v f V * 

v ,w V ^ V fU . 



(opiah, T a3 fer, v «3i a^oji ejPhSfe 3^^?i§ aizi, T b3 ;=, v ;~3i bgoii ei^sb 3 f 4>^§ aizi, 

T C3 fe, v cOh c &0|| eJ3h£lte 314±?|§ A|2h T s fe. MMHE12ISSAH, 4D| 2l¥sl£°| XHICHSh^ ^ 

31. Vdcfe. 401 3^ei w ei si sisaaaaom.) 
s^s 4 

HI3S0II 9XO\M, 431 D[&±9\Q AI2JS. Oi ±jo S ?3 > fe 31 §§2? SFb li^^S »ffl: 
T, = T M . T bs 
T 2 = T M . T„ 
'«"o = T, •- ( T.+T,) 

(0)31 AH, T,a T 2 }=, S&9!|EI § HJIB i^fe Sa^EI eOllAH, 40| :>IS2giS!iEH0ll &!§§.►. ¥ 3HHJ ^ 
a B!! EH 31- &!31E|fe A|2>, T 0 5=, aas«EH g 33Ph 02! S^EPI e!3l£lter Aiaoia.) 

m=?m 5 

fliig- mxi ni4sf m o\± m mm siouh, 431 at 314^?i§ai2}oi sjsj sts s>£^ 431 2* :n4=i= 

9ISAI2.KHI a§ 4:01 SOI &'°|°| EH 810) 431 ^^ISAIZIS ?S1!= 328 ^§2S 515= g 

T = T t-T 

' Kt.~ ' Ik "I" I ulfsct 
1 lie - ' cs ' ' trffsni 

(OPIAH, Tcae.e, 21 314^*1 §AIZ1°| atOI g*2| StOI <SS|@ JISAI2}. T oa 5=. 34£!U1EI°I a 

4°l *U1I @SA|^, Vfe, 34&!tHEI°| b42l MM i!SAI2[, Tgcfe. 34e!UIEH°l c43 £JX|| @SAI2J- 
0|Q.) 

S^S 6 

SI5S0II Si 01 AH , 431 XISAI^g 431 ^SNSAiyoi 431 £Jgg ^3|2| g2}0)| ¥|x!5lSEs| tfSiolfe 

m?® 7 

SI6S0II 210UH, 431 XISAIZJS 4 011 °I6H ^PSffe 3SS ^325 6fe 1^=85 SS: 
X — 'p / o _. *i- 

1 offset * icto ' ^* 1 min 

01 31 AH, T 2ero fe gffljEH £!3UI^0IH, T min g ^4 >i?)SA|§ T as , T b3 , T C3 gOIIAH ^§ SiOIQ. 
S^S 8 

SI6S UIXI S 0Hi= e SOII SiOIAH. >i?IS<MS^f 2H4EH0IIAH S^EHS £15= S^OIIfe 431 3^ 



18-12 



§M5]s 0 168807 



T K3 (ON) » T s - T^COFF) 

T Bb (ON) - T, - T Bb (OFF) 

T w (ON) = T, - T K ,(OFF) 

(OPI/H, U2| OFF^ S&EHOIIAI 3^011 3^£flSAI2* 

si haishq, mm. lh°i on^ ^as us^i- £s#ehoiiai s&ehs s^r g^oii skmaisi 
aiz*ss HAISP.) 

9 

met oil &oiAH, seraia:^ eas ^ si^ a^i g schsi a oil Masht siaeaa^ia spi 
ui^s&wieisj Hj\m una sit 01^ mm eaia: ^^1 :>isaa*iEi2i a^i^ 401 scHttg 
a^i oi&s api Pieaaffliag auiM £pi 3#e!Hag 21 ch s^isgrsi a^i^ aewoi 

m=?m 10 

X1I9S0II SICH/H. £>0| Hf^i 01 ¥ Eh^Ef^l^. 6PI EfS (T 8 )S 6PI S&*ia § 3fte # 

11 

XHI9S- JJ1 109011 ?JLO\M, gUIBJIfc. £PI 21523*1821 2| 2§§ 

12 

flin»oii sicHAH, Ah^j ^i-^^^ehs m&mj\ m\ aaaiasi °ut aizjs □§ *ioii 



To' - 



— . t 



(Oj^lAH, T/HJ- Tg'fc, HI^^AI , ^s^JEH gO||AJ £p| 315 SS^iaOII &!S§[ ¥ JW9\ ^^E\J\ °J 

Aiaoio.) 
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